Abstract: Aim: This study presents the log analysis results of a log suite comprising gamma ray (GR), resistivity (LLD), neutron (PHIN), density (RHOB) logs and a 3D seismic interpretation of Tymot field located in the southwestern offshore of Niger delta. This study focuses essentially on reserves estimation of hydrocarbon bearing sands. Well data were used in the identification of reservoirs and determination of petrophysical parameters and hydrocarbon presence. Three horizons that corresponded to selected well tops were mapped after well-to-seismic tie. Structural depth maps were created from the mapped horizons. The structural style is dominated by widely spaced simple rollover anticline bounded by growth faults, and this includes down-to-basin faults, antithetic faults and synthetic faults. The petrophysical values -the porosity, net-to-gross, water saturation, hydrocarbon saturation that were calculated yielding an average porosity value of 0.23, water and H3 were mapped. The three horizons marked the tops of reservoir sands and provide the structures for hydrocarbon accumulation. Hydrocarbon in-place was estimated. The total hydrocarbon proven reserves for the mapped horizons H1, H2, and H3 were estimated to be 39.04MMBO of oil and 166.13BCF for sand E.
Introduction
Well logs and seismic data are the main tools of investigation and evaluation of the subsurface formations. The Formation parameters such as porosity, permeability and water saturation are usually obtained from log analysis, as well as the closure area of the reservoir obtained from the interpretation of seismic data. The parameters characterized in a reservoir include structure (fault, fold, and fractures), petrophysical properties (porosity and permeability), internal architecture (homogeneity), and hydrocarbon properties (thermodynamics) [1] The dominant function of those parameters is to assess the hydrocarbon content of subsurface formations. Once an accumulation of petroleum has been discovered, it is better to characterize the reservoir as accurately as possible in order to estimate the reserves and to determine the most effective way of recovering as much of the petroleum as possible [2] . The
Niger Delta basin is a major geological feature with a significant petroleum exploration and production history [3] . Studies on the Niger Delta, has shown that reservoirs present in this basin shows range of intricacies in the sedimentological and petrophysical characteristics due to differences in hydrodynamic conditions prevalent in their depositional settings [4] . By virtue of the size and volume of petroleum accumulation discovered in this basin resource members. The sand in this formation is mainly hydrocarbon reservoir with shale providing lateral and vertical seal [5] .
Reservoir characterization and subsurface geological mapping are perhaps the most important tools used to explore for undiscovered hydrocarbons and to assess hydrocarbon reserves.
The aim of this study involves evaluating the volume of hydrocarbon within Tymot field. In order to achieve this purpose, certain objectives must be met: to evaluate petrophysical parameters such as porosity, water saturation, net and gross sand thickness, net oil and gas, and fluid contacts for hydrocarbon bearing sands; to identify and map bearing sands; and to estimate volume of hydrocarbon existing within the mapped reservoir.
To characterize Tymot field, seismic sections and composite well logs (which include the gamma ray, resistivity, and neutron density) were examined and interpreted with a view to unravel the hydrocarbons in-place. processed using highly developed software [6] .
Geology and tectonic setting of the Niger delta basin
The field under investigation is located in the Offshore part of Niger Delta Basin (Figure 1 ).The Field is located between longitudes 6°43¹25.650''7E and 6°48¹51.293''E and latitudes 4°35¹45.650''N and 4°38¹51.293''7N. It is bounded in the east, west and south by the Calabar Flank, Benin Flank and the Gulf of Guinea respectively. Niger Delta is bounded in the north by older (Cretaceous) tectonic elements among which are the Anambra Basin, Abakaliki uplift and Afikpo syncline. [7] Suggested that the basin which facilitated and controlled the formation of the present Niger Delta was developed by rift faulting during the Precambrian. Benin and Calabar Hinge lines are the deep seated faults associated with the rifting controlled formation of the delta. The building of the Niger Delta over the edge of the African continent began in the middle-late Eocene [8] . Evidence from geophysical investigation indicates that the Oligocene and younger sediments progressive toward the continental shelf and that they average 26000 feet (7924 m) [9] . The accumulation of these sediments was rather fast and hence gravitational movements within them became pronounced, resulting in contemporaneous faulting with deposition (growth faults) [10] Petroleum in the Niger Delta is produced from sandstones and unconsolidated sands predominantly in the Agbada Formation where they are trapped by rollover anticlines related to growth fault development [10] [11] . 100ft to 1500ft [13] . Formation. Continuous growth of the faults after their inception, allows for greater sedimentation on the down-thrown blocks relative to the up-thrown blocks [12] .
Materials and Methods
Data used in the study include wireline logs (gamma ray, density, resistivity and neutron logs from four (4) STOOIP calculated using a Bo of 1.2 for oil and Bg of 0.003 for gas
Reserves calculated a recovery factor of 0.3 for oil and 0.85 for gas
Results and Discussion
In this study, three reservoirs (D, E and F) were delineated as hydrocarbon bearing sands within the Agbada formation of the field as shown in the lithostratigraphic well correlation ( Figure 2 ). The resistivity log was used in identifying highly prolific sands in hydrocarbon yield.
Petrophysical Evaluation of the Reservoirs Percentages

Well 4
The reservoir (sand F) in this well has a thickness of about 50.5ft and with a net pay of 33.5 ( Table 1) . The net to gross pay is 0.309. The neutron density derived porosity hydrocarbon types for these three reservoirs have been identified as oil, and also gas for sand E. The oil water contact (OWC) for the three reservoir are -9551.50ft, -10556.007ft and -11200.50ft and also with gas oil contact (GOC) of sand E to be -10527.50ft. Figure 4 ; Lithology, resistivity and neutron density derived porosity of sand D, sand E and sand F in well 5 showing petrophysical evaluation of the reservoir
Well 6
The reservoir (sand F) in this well has a thickness of about 108.85ft, with a net pay of 90.146, water saturation of 0.155 ( 
Well 7
The reservoir (sand D) in this well has a thickness of about 21.5ft and with a net pay of 11, water saturation of 0.495 ( indicating that the reservoir has a very good porosity ( Figure 6 ). The volume of shale content is calculated to be 0.18. This low value indicates less restriction to the free flow of fluid in the reservoir. (569880) www.Whioce.com present due to extensional tectonics (Figures 7 and 8 ). Seismic interpretation of Tymot field reveals that the structural style that characterized this field were mainly down-to basin faults, synthetic and antithetic faults (crestal fault). The presence of these faults in the study area is an indication that there is a possibility of hydrocarbon accumulation. [14] Described faults as a conduit for hydrocarbon migration into the reservoir rocks.
The normal faults also make local scale horst and graben geometries favorable for hydrocarbon accumulation. On the seismic section, it is observed that both graben geometries and an anticlinal structure could be observed about the central portion The depth values decreases from southern part of the map towards the southwestern part of it which results in structural highs around the southwestern.
Sand F contour depth values range from about 11000 ft to about 12000 ft. The results of the proven reserves are shown for sands D, E and F (Table 5) . These results are presented in million barrels of oil (MMBO) and billion cubic feet of gas (BCF). Table 5 : Proven reserves of sands D, E and F
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Conclusion
Evaluation of the Tymot Field, Niger Delta basin was achieved using seismic data volume and well logs. Petrophysical analysis was carried out using log suites from four well. Three hydrocarbon sands at different intervals were mapped in the field.
Seismic interpretation showed that the structural styles are widely spaced with faults forming structures for hydrocarbon entrapment and accumulation. The field exhibits structural features pertinent to Niger Delta basin which includes the roll over anticlines, down-to-basin faults, synthetic and antithetic faults. From the structural depth map of the three sands; yellow, red, and green colors denotes hydrocarbon zones. The sand F mapped has shown to have the highest reserves and best structure for hydrocarbon accumulation.
The result of the petrophysical values; porosity, net-to-gross, water saturation, hydrocarbon saturation that were calculated are almost ideal for the Niger Delta average Net-to-Gross value of 0.62. The lower the water saturation, the higher the hydrocarbon saturation in the reservoir sand, also the higher the net to gross value, the higher the hydrocarbon saturation. Based on the volumetric estimation, this field can be said to be economical viable and also, from the interpretation of the available data, it can be said to be a promising field with good structures for hydrocarbon accumulation.
For further study of this field, and better evaluation, it is suggested that reacquisition and/or processing should be done to improve seismic data quality for better imaging and interpretation/mapping, especially in deeper horizons. Core samples should also be made available. Water saturation, porosity, permeability and hydrocarbon saturation combined could be used to give advice on possible location to site water injection wells and drain holes for further field development.
